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GoalsforToday o0os Meet |

Alntroduceteam members
ADiscuss DO averaging periods

ASharebackground information ofine
sediment to aid in discussions

ADiscuss how other states characterize fine
sediment impairments

ADiscuss the structure of a fine sediment
criteria

ADiscussonsiderations for a fine sediment
criteria aimed at protecting aquatic life
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ARecap and followup on DOcriteria

ABackground on the fine sedimentule

AOt her statesd f i ndetermigadionsnent i mp
AFine sediment quantitative relationships

AMerits of a numeric vsnarrative criteria

AUtility and process of establishingeferencesites

ANext steps
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Follow~up from Last Meeting

Ve

Al mpl ement ati on of

o Water column DO level of 11.0 mg/L
o IGDO criteria of 8.0 mg/L

APercent DO saturation threshold

ADO: sediment dynamics imedds




Oregonos HiI story

A1996: Oregon submitted an IGDO criterion of 6.0 mg/L to EPA to protect
salmonid spawning

A1999:NOAA i ssued a biological opl ni o
standards would not jeopardize ESA species

A2001:EPA approval and NOAAds biologi
challenged in US District Court

A2003: Courts ruled that IGDO criteria of 6.0 mg/L inadequate

AOregon revised IGDO to 8.0 mg/L
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| mpl ementi ng Or ego

AUsing both 11.0 mg/L and percent DO saturation on a regular basis
o0 Slowly incorporating more percent DO saturation monitoring

AIGDO measurements are uncommon and infrequently used
component of Oregondos DO criter
o Oregon has concerns about measuring IGDO, especially where there are
threatened and endangered species

AThere are no water quality listings that have taken IGDO into
account and not actively used for compliance

AIGDO is only used for a sitgpecific assessments of DO but not
where there are ESA listed species
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:rABLE 10. Oxygen criteria based on percentage saturation values derived with three levels of protection as outlined
in the text. PO,’s and values of mg Oy/liter were extracted from Table 9 and rounded off for use here. The values

P t D O shown for milliliters O,/liter were calculated from the values of milligrams O, /liter in this table.
e rce n The criteria essential for protection of aquatic fish populations are expressed as percentage saturation values at
various temperatures. They were derived from both PO, and mg O;/liter values, as both oxygen tension and oxygen

- content are critical factors. At the lower temperatures, the percentage saturation value was determined using the
S atu ratl O n PO, values essential for maintaining the necessary oxygen tension gradient between water and blood for proper gas
exchange. Higher percentage saturation values are necessary at the higher temperatures to provide sufficient oxygen
content to meet the requirements of respiration as defined by the mg O,/liter values.
T h re S h O I d Percentage saturation values are defined as “oxygen minima’™ at each level of protection. Graphical presentation

of the results is found in Fig. 19. The temperatures corresponding to the percentage saturation criteria are defined
as “‘seasonal temperature maxima.”

Protection Level o Satn. at C for criteria

. g Protection
A: ldeal conditions Group fevel PO, mlO,/liter mg O,/liter 0 5 10 15 20 25

_ Freshwater mixed A 110 5.08 7.25 69 70 70 71 79 87
B: Average member of a fish population B 85 3.68 5.25 54 54 54 57 54 63
sp ecies starts to exhibit including salmonids C 60 2.28 3.25 38 38 38 38 39 39

. Freshwater mixed fish A 95 3.85 5.50 60 60 60 60 60 66

oxygen distress population with B 75 2.80 4.00 47 47 47 47 4T 48
no salmonids C 55 1.75 2.50 35 35 35 35 35 36

. - Freshwater salmonid A 120 5.43 7.75 76 76 76 76 85 93
C. Larg_e proportllon of population (including B 90 4.20 6.00 57 57 57 59 65 72
Species experience steelhead) C 60 2.98 4.25 38 38 38 42 46 51
adverse effects » Salmonid larvae and A 155 6.83 9.75 9 98 98 98 100 100
mature eggs of B 120 5.60 8.00 76 76 76 79 87 95

salmonids C 85 4.55 6.50 54 54 57 64 71 78

Marine, nonanadromous A 140 6.13 8.75 88 88 95 100 100 100

species® B 110 4.73 6.75 69 69 74 82 90 98

C 80 3.15 4.50 50 51 51 55 60 65

- Anadromous marine A 160 6.30 9.00 100 100 100 100 100 100

species, including B 125 4.55 6.50 79 79 79 79 87 94

salmonids® C 90 2.80 4.00 57 57 57 57 57 58

“Percentage saturation calculations based on salinity of 28%,. Davis 1975



DO: Sediment Dynamics in Redds

AConstruction of nests lead to higher oxygen levels than nearby
undistributed gravels (Groves and Chandler 2005; Chambers
1956)

AOxygen levels slowly decrease over time aftedd construction

AWater drawn from forward slope of th&ilspill of a salmonredd,
where eggs are deposited, consistently contain more DO than
samples taken from:

1) ldentical spot prior to spawning
2) Undistributed gravel beside the nest
3) Other parts of the nest




DO Criteria Averaging Period

AAveraging period of DO criteria

o Currently set at al-day minimum

AShould we consider longer averaging periods for DO in the water columiuldy
and 30-day average is common)?

AShould we consider multiple criteria set at different averaging periods?

AWill longer averaging periods for DO be used in permitting or ambient
monitoring?

AWhat are the implications for acute vs. chronic effects with different averaging
periods?
- e 11
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DO Criteria Averaging Period

Salmonid wéters

a. Embryo and Larval Stéges '

© No Production Impairment =

o Slight Production Impairment = 9* (6)
° Moderate Production Impairment = B8* (5)
°© Severe Production Impairment = 7% (4)
©  Limit tg Avoid Acute Mortality = 6% (3)

{(* Note: These are water column concentrations recommended to achieve the
required intergravel dissolved -oxygen concentrations shown in
parentheses. The 3 mg/1 difference is discussed in the criteria
document.) '

would depend on innumerable other factors. |If slight productior|
|j.mpui=mnt or a small but undefinable risk of moderate inpnimn‘l:l
|;i.a unlmptihln,”thln' one should use the "no production inpair-l

Iﬂl.’ﬂt“ values given in the document as means and the "sl 1ghta|

Iprn-du::tinn impairment" values as ninina.l The table which pre-
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Remaining Issues/ Questions

AKey issues need to be resolved before rule is developed

ARevisit topics

APreview preliminary decisions to advisory group (final comments)
APotential surveyd wrap up
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AWhat is Fine Sediment?

0 Generally particles less than 2 mm
ASources
o Erosion, runoff, flooding, land development,

in-water activities, and natural stream hydrology

Almportance
Excess fine sediment can result in:

0)

e

e

e

Background

Loss of habitat

Poor water quality

Reduced oxygen

Reduced embryo hatching success
Behavioral changes

Mortality

Low in fine
sediment

High in fine
sediment




Background

Fine sediment IRot suitable spawning habitat

Fine sediment settles oveeddsand in » Rel=T ~  Sediment covers eggs and reduces
between gravel, blocking the flow of water and--_— -~ b hatching success
oxygen.



Why a Fine Sediment Criterion?

AWashington State lacks a defined method to characterize a fine
sediment impairment

ACurrentnarrative criterionn o del et eri 6us materi al s
O Narrativecr i teri on can be used to addr es

o Narrative criterion doesnot addresshow to characterize a fine sediment
Impairment




Fine Sediment Impairments:
Methods from Other States

DEPARTMENT OF

- o |
mead ECOLOQY

State of Washington




ldaho

AGuide to Selection of Sediment Targets for Use in Idaho TMDLs
o Narrative based criteria

o Water column and instream measures were determined to be the best
Indicators of sediment related impairments

o Parameters include:

Light penetration

Turbidity

Total suspended solids and sediments

Embeddedness

Streambed coverage by surface fines (i.e. surface sediment)

Percent subsurface fines

Riffle stability

IntragravelDO levels

@ ®© ®© ®©@ ®© ®© @© ®©




ldaho

Table 8. Recommended instream sediment parameters and associated target levels.

Instream Sediment Recommended Target Levels
Parameter

Not greater than 50 NTU instantaneous or 25 NTU for more than 10

Turbidity consecufive days above baseline background, per existing Idaho
water quality standard. Chronic levels not to exceed 10 NTU at
summer base flow
Not to reduce the depth of the compensation point for

Light Penetration photosynthetic activity by more than 10% from the seasonally
established norm for aguatic life

Eﬂméimﬂmt No specific recommendation. establish site specific reference

Embeddedness No specific recommendation establish site specific reference

Surface Sediment No specific recommendation, establish site specific reference
For those streams with subsurface sediment less than 27% - do not
exceed the existing fine sediment volume level For streams that

Subsurface Sediment in exceed the 27% threshold - reduce subsurface sediment to a 5-year

Riffles mean not to exceed 27% with no individual vear to exceed 20%.
Percentage of subsurface sediment <= 0.85 mm should not exceed
10%

Riffle Stability Not to exceed a Riffle Stability Index of 70

: Not less than 5.0 mg/L for a 1-day mimmum or not less than 6.0
g;?g;v el Dissolved mg/L for a 7-day average mean, per existing Idaho water quality

standard
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Montana

AMontana DEQ Western Montana Sediment Assessment Method
o0 Narrative based criteria

o Methods only applied to streams with &trahlerorder O4 unless
deemed appropriate

o Primary monitoring parameters include:
e Percent riffle fines (<6 mm and <2 mm)
® Percent pool tail fines (<6 mm)
® Residual pool depth
e Pool frequency
e \Width/depth ratio
e Riffle stability index

21
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